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[■54] [Title] Color Synthesizing m\d Separating Optical System 
[57] (Abstract] (Corrected) 

[Object] To provide a color synthesizing and separating optical system of small and compact 
conilguration that is capable of preventing color change to the greatest extent possible. 
[Configurationj The green wavelength component beam of a picture tube IG is polarized to P 
polarized light and tlie blue wavelength component beam of a picture tube IB is polarized to S 
polarized light. The respective polarized beams are made incident on a first polarization beam 
splitter 11 to synthesize the green and blue wavelength components, and the [synthesized beam] 
is made incident on a phase plate 13 to change the blue wavelength component beam from S 
polarized light to P polarized light. The red lightwave component beam of a picture tube IR that 
has been polarized into S polarized light is made incident on a second polarization beam spliner 
12 to svnt-hesize the red wavelength component with the prim.aiy synthesized beam comprising 
cireen and blue wavelength components, both of which have been polarized to P polarized light, 
thereby syT.thesizins a beam of the three primar\- colors RGB. 
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[Claims] 

1 Claim 1] A color synthesizing and separating optical system characterized by a configuranon in 
which at leas: two polarized light separating members provided with polarized light separating 
films having an angle of 45' rdative to the angle of incidence are positioned in the direction of an 
optical axis, and a phase plate having wavelength selectivity is insetted between said r^vo 
polarized light separating members and aligned such tliat the direction of polarization of light of 
a prescribed wavelength component matches the direction of polarization of light of another 
wavelength component. 

[Claim 2] In a synthesizing optical system for synthesizing the light of wavelength components 
of the three primary colors into naturally colored light, a color synthesizing and separating optical 
system chaxactenzed in that two polarization beam spliners having polarized light separating 
fiims with an ansle of 45" relative to their respective optical paths are provided in the direction of 
an optical axis; a phase plate is inserted between said first and second polanzation beam splitters; 
said first pohinzation beam splitter is formed with a polarized light sep^jating film which passes 
ii2!it of a first wavelcncrtii comoonent of the wavelength component beams of the three primary 
colors comprising linearly polarized light with a specific direction of polajization and reflects the 
light of a second wavelength component com.prising lineiuly polanzed ligiit witli a direction of 
polarization differing from that of said first linearly polanzed light; said phase plate is conrlgr^ed 
to selectively char.gc the direction of polarization of the light of said first wavelength com.ponent 
or said second wavelength component; and said second polarization bepan splitter is formed vMth 
a roiarired light separating film which either p;^.sses or reflects the adjusted light of said rlrst or 
second waveienscth conmonent, .md either piisses or retlects the light of a third wavelength 
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component comprising linearly polarized lighi witli a different direction of polarization than said 
passed or reflected light. 

[Cliiim 3] In an optical sysiem for separating linearly polarized visible light into wavelength 
component beams of the fliiee primary colors, a color synthesizing and separating optical sysiem 
cliaracierized in that first aiid second pohmzation beam spliUers having polarized light separating 
films with angles of 45' relative to tlieir respective optical paths and first and second phase plates 
aix nrovided in a configuration in which Lire arranged, in order from the side on which light 
enters: said first phase plate selectively changmg the direction of polarization of the light of a 
first w^avelength component among the light of the wavelengtli components of the tliree primary 
colors; said first polarization beam snliner separalmg from other wavelengtii components the 
li'^ht of said first wavelencili component the direction of polarizaiion of which has been thus 
changed; said second phase piale selectively changing the direction of polarization of the light of 
a second wa\ elength component among the otlrer wavelength components separated by said first 
polarization beam sphuer: and said second polarization beam sphncr separating second and third 
vvavelenoih comnonenis havnvj different directions of polarization. 
[Detailed Description of the Invention] 
[OOOlj 

[Industrial Field of the Invention] d he present invention relates to color s^iithesizing and 
separating opdcal systems for color s>Tithesis and separation in projectors displaying color 
images and photograpbnc devices pickmg up color images. 



a 



DEC-Q3-1539 10:14 SCHREIBER TRPNbLflTIONS 3014242336 P. 07/20 

[O0U2J 

[Prior Art] For example, in three-plate solid photographic devices, the wavelength components 
of the three primarv- colors R (red), G (green), and B (blue) are separated from the object, the 
light of the individual RGB components is inlercoplcd in three solid photographic elements d:at 
are provided and photoelectrically converted to obtain individual RGB picture signals. However, 
a dicliroic prism is generally employed as the optical system employed for color separation of 
light from the object. Furtlier, in projectors that create a color image by synthesizing the 
individual RGB color images ajid project it onto a screen, a dicliroic prism is also used as ihe 
color synthesizing optical system to synthesize the three RGB unages, 
[0003] As is widely known, in diclij'oic prisms, dichj-oic film.s comprising multiple layers of 
mterference filters are laminated on prescnbed faces of the prism, and. for example, a dichuoic 
film passing red wavelength component light and passing [sic] other wavelength component 
light, and a diciKoic film passing green wavelength component light and reflecting other 
v/avelength com.ponent light are formed on required prism faces of a bonded prism so thai when 
visible light is made incident from a prescribed direction, it can be separated into the three colors 
of RGB. Conversely, when the tliree primary colors of RGB aie made incident to the prism from 
prescribed directions, each of the wavelength component beam.s is sequentially 5>mthesized and 
can be outnutled as natiirallv colored lieht. 
10004] 

[Problems to Be Solved by the Invealion] The dicliroic films in the above descnbec dicba-oic 
pn^m have :myi;kir deperidencc. Incident light that is ve:tical to the dicliroic nlm is corrccti:. 
refected or passed, but uhen the angle of incidence changes, the refection or passing 
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characteristics change. Thus, when a divergent beam or convergent beam is m.adc incident to the 
dichroic tllm, since the passing ratio or Teflcction ratio partially changes due to the angle of 
incidence on the dichroic film, there are problems in that color balance partially precluded, 
color reproducibility aiid color separation propenies deteriorate, and image quality is 
compromised. In particular, since the dichroic prism is formed of a mediimi such as glass, the 
relation of tlie reflective index of the medium causes the angle of incidence on the dichroic tllm 
to become larger than the angle of incidence on the pnsm, which is troublesome in that it greatly 
compromises color reproducibility. Naturally, it is theoretically possible to reduce the angular 
dependence of the diclnoic film, but eliminating angular dependence to a degree tiiat yields the 
desired objective requires 100 or more layers of dichroic film. Thus, ii is not practical to 
eliminate angular dependence. 

[00051 For such reasons, the prior an employs nearly parallel incident light in color synthesizing 
and separating optical systems to prevent a decrease in color reproducibhm\ There :\re problems 
in that a somewhat large dicb^oic prism and lenses are required to achieve parallel beams of lighi 
with the [desiredj angle of incidence, resulting in an overall increase in the size of the device 
configuration. 

[00U61 The present invention, in light of the above-stated problems of the prior an. has the 
objective of providing a color synthesizing and scp.iratmg optical system of small and compact 
confniuration that is capable of preventing color change to the greatest extent possible. 
[0007] 

[Means of Solving the Problems] To achieve tiie above-sraied ol>iect, the prcseni invention is 
characterized bv a configuration m which at least two polarized ligin separaime members 



-03-1539 10: 14 SCHREIBER TRhNSLP.TIONS 301 4242336 P. 09, 



provided with polarized light separating films having an angle of45' relative to the angle of 
incidence are positioned in the direction of optical axis, and a phase plate having wavelength 
selectivity is inserted between the two polarized light separating members and aligned such that 
the direction of polarization of light of a prescribed wavelengtli component matches the direction 
of polarization of light of another wavelength component. 

[OOOS] Further, in the case of a synthesizing optical system for syndiesizing the light of 
wavelength components of the three primary colors, the present invention is characterized in that 
two pohu-ization beam splitters having polarized light separating films with an angle of 45° 
relative to tlieir respective optical paths are provided in the direction of an optical axis; a phase 
olaie is inserted between the first and second polarization beam spliuers: the first polarization 
beam splitter is fonned with a polanzed light sep-arating film which passes light of a first 
wavelength component of the wavelength component beams of the three primary colors 
comprising linearly polanzed light with a specific direction of polarization and reflects the light 
of a second wavelength component comprising linearly poi?rized light with a direction of 
polarization differing from that of tiie first linearly polarized light; the phase plate is configured 
10 sclectivelv change the direction of polarization of the light of die first wavelength ccmponerit 
or the second wavelengtli component; and the second polarization beam splitter is formed with a 
polarized light separating film which either passes or reflects the adjusted light of the fiist or 
second wavelength componem. and either passes or rcf.ects the light of a third wavelength 
component comprising linearly polarized light with a different direction of polarization than the 
passed or retlectea light. 
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[0009] Moreover, in the case of a configuration for color separation of the tb^ee primary colors 
RGB. the present invention is ch^iracterized m iliat the first and second polarization beam 
spliners having polarized light sepaiaimg film.^ with angles of 45» relative to the respective 
optical paLhs and first and second phase plates are provided in a configuration m which are 
an-anqed. in order from the side on which light enters: the first phase elate selectively chimging 
the direction of polarization of the light ofa first wavelengtti component among the light of the 
wavelength components of the three priinar>' colors; the first polarization beam splitter sep.aratin 
from other wavelength components th.e light of the first wavelength component tlie direction of 
poUirization of which has been tlius changed; the second phase plate selectively changing the 
direction of poUirization of Lhc liglit of a second wavelength component among the other 
wavelength components separated by tlie first poUirization beam spliner; and the second 
polarizauon beam splitter separating second ^md third wavelength components having different 
directions of Dolarization. 
[0010] 

[Operation] In the present invention, not dickoic f hns. but polarization beam splitters, for 
e:vample, arc employed m color synthesis and color separation as the polarized light separating 
members positioned in the pol^xized light separating fihn. As is widely known, polarization 
beam splitters are provided with poiarized light separating films with an angle of 45^ relative to 
the prism. Polarized light separating films have the properties of passing one linear polarized 
light component from among the two perpendicular linear polanzed light components generally 
referred lo as the P polarized light coinponem and tiie S pohuizcd light component in light 
incident to tlie films, for extm-.ple. such a him passes the P polan.-d hght coimjonent and 
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reflects the other linear polaj-lzed light component, for example, the S component. Thus, to 
syiu'nesize the wavelength component he^is of two colors, one of the wavelength component 
beams is polarized to P pokirized light, tl:e other wavelength component beam is polarized to P 
polarized light, and the beams .tie made incident to tire polanzation beam splitter from directions 
that are 90" from each other. The P polarized light components pass through the polarized light 
se-aratina f,lm and the S polarized light components are reflected by the polarized light 
separating nlm. svnthe.sizing the t^vo beams. Here, the beams of linear polarized light 
components must be made incident to the polarization beam splitter. Polarizing plates 
comprising, for ex^nnple, liquid-crystal plates, can be employed to obtain linear polarized light 
such as P pohiiized light or S polarized light from a beam of randomly polarized light or Lhe lii^e. 
[00 1 1] To synthesize yet a third wavelength component beam into the output beam, another 
polarization beam splitter is aligmed in the direction of the optica! axis. However, since the 
output beams of tlte above-described first polarization beam splitter are m the form of a P 

X 

poLirized wavelengtli component beaan and the other is in the form of ar. S polarized wavelength 
component beam, when the outpt:t be.Lm of the first polanzation beam splitter is made meident to 
fie second polarization beam splitter as is, the polarized light sep^uating film resepaiates the two 
wavelength component be:ims. Thus, a pliase plate is inserted between the first polarization 
beam spliuer and the second polarization beam spliner. Here, the term "phase plate" refers to a 
1/2 wavelengtli plate with wavelength selectivity which either S polarizes one of the above- 
described wavelength component be..m5 or P polarizes tine other ^vavelength component beam to 
match the direction of polarization oftne two uaveiength componem beams. Thus, in the secnnd 
polarization beam sphrier. in the ;ame manner as in the above-described first polarization beam 
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U..,, fro. ™o d,re«ions. .hereby s,nm«,ze be.n. of, fo, e...„p.c, .he *,e= pri,.a^. coloo 
of RGB. 

,00.2, He., a P Pola,.i.ed U^h. eo..,po„er,. and an S polarized Ugh, .o„.pope„. .e bo* presen. 
i„ ,l,.e outpu, beam of .he seeond pol.,za..o,. beam spH.,er. To ,„a.eh .he dire=..o,.s of 

,.-;t>i r'ne fn'^t Dhase plate, it suffices to configure a 
polarization thereof, in the same manner as SMth tne Iu„t pti.se pi. 

1 .Pl^rtlvit\' which is positioned on the output side of -iie 
second phase plate with wavelength ielectiMt\ wmc i 

second polarization beam spliner. 

i....ni.rv bcms of individual RGB wavclengtli components the 
[0013] To separate into elemenlary Dc-nib oj 

■ , • -v,!. lioin ranee ofnaturalUchLinrcverse to the above, the 
^^■?.^■^\■z'^-^\^ components m the visible iignt range oi 

...section of polanzation of one of the wavelength component beams from among the elemental 
heams is selectively changed with the .second phase piatc. after which the elementa^- be.n 

. 1 -..Hon has been chanoed with the second phase plate is separated from 

whose direction ot polarization has t:een la^^.^,^ 

, 1 • nPim -nline-- Then the direction of polaiization of thc 
tlie otiier with Ihe second polfJizaiion otam ^pime., 

f n'-- ^h^ eleraentaiv' beams is changed with tlie first phase plate and 
wavelength component of one Ox ihe ..ieraeni-i> u 

,..t.H hv the first nolarizaiion be;im splitter, thereby permittin 
tlie wo ekmentai7 beams are separated by th^ nrsi poi u 

, , > ■ .;r,n rh.' reniai'^ino wo elementary beams into elemenlary 

senannion of the oih.er beam containing tnc remanjn^ 

beams comprised of individual KGB wavelepglh c=mpor.er-,.s. 

|„„M, Polarized ligh. s=p..a.in. films have a lower rare of cha.nge m reP.ce.ion apd oassin., 
charac.er.s.ios re^alive .o ap.lc of ,nc,de„ee .hn„ d.el.o.c films. The, also have aP. a.gular 

, ^ Pr-ir'ic-rv -e-litiible even ai 20 or fewer layers b; 
dependence that can be made ^o low as to be pracn.J.y 

, , ,f n^inn-e(^ iia'^^t ^eo^^jraune nlm- the coraposmon or 
chanom- ihe nv^ber of laniinaied lavcrs ot pui.^.n.eu a^.^.. 
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individiia] layers, or tlieir thickness. Thus, even when the angle of incidence is exiremely hjgh, 
as in the case of convergence and diveroent beams, refleciion and passing characteristics change 
hnle. The optical system itself can then be reduced in size, it is not necessarv^ to provide a lens 
5} stem to acliieve parallel beams of light, and when employed in projection devices and 
photographic devices, a simple configuration yields extremely good color reproducibility and 
color separability'. 
[0015J 

[Emhodimeats] Embodiments of the present invention are described in detail below based on 
drawings. First. Fig. 1 shows the schematic configuration of an embodiment in which an optical 
system for color syntliesis has been mcorporated into a projection device, hi the Figure, iG 
denotes a First picture tube outputting a green image, IB denotes a second picture tube outputting 
a blue image, and IR denotes a third picture tube outputting a red image. Further, lo the output 
side of each of picture Uibes IG, IB, and IR are positioned hquid crystal plates 2G, 2B, and 2R. 
Mumerai 3 denotes a screen. The images of each of the colors RGB from the first to trard 
picture tubes IG. IB, and IR are synthesized tlirough beam, synuhesizing optical system. 10 and a 
color image is projected onto screen 3. 

[0016] The color [sic] sTOthesizing optical system 10 comprises first and second polarization 
beam splitters 11 and 12 and a phase plate 13 positioned between polarization beam spliuers 11 
and 12. hi polanzaiion beam spliners 11 and 12 are provided polarized Ught separating Flms 
11a ar.d 1 2a having respective angles oi 4^^ 

[0017] Ti^e gret^n vvavelengFa component beam from tlrst picture tube IG is polarized to P 
polarized hsht bv hquid-crystal plate 2G and enters entrance plane IIG of first polarization 

; 1 
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beam SDlittcr 11. The blue wavelength component beam from second picture mbe IB is 
polarized to P pobnzcd light by liquid-crv'stal plate 2B and enters entrance plane IIB of first 
polarization beam splitter 11. The polarized light separating film 11a of first polarization beam 
splitter 11 passes P polaiazed hght and refiects S polarized light. Thus, light exiting from exit 
plane IIT of tnst polarization beam splitter 11 is a synthesized beam of the green wavelength 
component and blue wavelength component. 

[0018] Of the beams exiting first polarization beam splmer 11, the green wavelength component 
IS P polarized light and the blue wavelength compcnont is S pouvized light. Accordingly., a 
pliase plate 13 is employed to match t]rese differing directions of polaidzation. Phase plate 13 
comprises a 1/2 wavelength plate with wavelength selectabilily. That is, phase plate 13, as 
indicated by the solid line m Fig. 2. has the characteristics of changing the direction of 
polarization of light in the wavelength region of 400-500 nm from S polarized light to P 
polarized light and passing undiLmged light in tlie green wavelength region, which is P polarized 
light. Thus, the output beam of phase plate 13 is a pnmaiy synthesized be?an containing both a 
P-poiarized green wavelength component and a P-polarized blue wavelength component. 
[OOl'J] Next, a color image is synthesized with the pnmary synthesis beam consisting of a green 
wavelength eomponem beam and a blue wavelength component beam exuing phase plate 13 by 
synthesis of a beam of red wavelength component. A second polarization beam splitter 12 is 
provided for this reason. The above-described primaty synth.esis beaan compnsmg P polarized 
light enters the enhance plar.e 12C ofsecoud polarization beam splmer 12. An S-polarized red 
wavelength component beam passmg Vrsonah a liquid-crystal plate 2R ti'om a third picture mbe 
1 R facma emr. nkme 12R t^om a direction at 90"^ from enny plane 1 2C also enters second 
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poiaiization beam splincr 12. Of the two be:\ms entering from two direcuons in this manner, the 
P-polarized pnm^ir\' synthesis beam passes through polarized Ught separating film 12a and S- 
polarized red waveiength component beam reflects off of polarized hght separating film Ua. 
svnihesizing an RGB fliree-color beam. The output beam from second polarization beajn splitter 
12 passes tbxroiigh a projection-use lens 14 and can be projected as a color image onto screen 3. 
[0020] Here, polarized light separating films 1 hi and 12a, as shown in Fig. 3, fimction to pass 
nc.-j-ly 100 percent of P-polarized light and reHect nearly 100 percent of S-polarized light and are 
configLLred to highly suppress angular dependence. Polarized light separating film.s normally 
comprise multiple la:riinated layers of dielectric films such as TiC:, ZnO-,, SiO^, and MgF:. 
These coniDOSidons, the number of laminated layers, and film thiclviicsses are suitably selected to 
obtain desired characierisdcs. for example, TiO: and Mgf2 can be employed as polarized light 
separatimz lavers, .:uid when the former is denoted as H and the laUer is L, 11 -layers of substrate 
(45^')/(HL)"K'' jtmcrion/substrate suflace. 

[0021] Phase plate 13 has tiie characteristics shown in fig. 2. To achieve these, multiple layers 
of wavelength plate are t^mployed. The optical axes of each of the layers of wavelength plate are 

SCI to a soecirk an<2lc and the M^avelen^th plates are adhered together. This changes the direction 

i.' ■ — -* 

of polarization of a beam of a prescribed wavelength component and passes beams of other 
wavelength com.ponents with their directions of polarization lanchamged, pennitting control. For 
example, to rotate the direction or polarization of a beam m the blue wavelength region by 90'^. 
inrcc }J2 wavelength plates with cenier wavelengths oi 600 nm are employed, h suffices to 
arrange the-e plates wuh :he:r optical axes al 2S.5\ and 28.5" and mahe the angle of the 
direciion of polarization of ihe angle of hicidence 0^ 

1 1 
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(0022] As set forth above, a cotifigiiralion employing a polarization beam spliuer in color 
synthesis controls changes in the passing rate and reflection rate by means of the angle of 
incidence. Thus, borh convergent ^ind divergent beajiis yield good color rcproducibiHiy in color 
images projected on screen 3. Since it is possible to signiilcantly reduce the size of and render 
compact optical systems perfonning color synthesis and tliere is no longer a need to process 
images from individual picture tabes to obtain parallel bean:s, the overall configuration of 
projection devices can be reduced and simplified. 

[0023] Next, a second embodimeni of the present invention is siiown m Fig. 4. The present 
embodiment shows the case where an optical system for iliree-color RGB separation is employed 
m a solid photographic device photogjapliing an object. 

[0024] In the figure, 21 denotes an image-forming lens, 22R. 22B, ar.d 22 G denotes soHd 
photographic elements for photographing iniages of the individual colors of red, blue, and green, 
respectively. The image of the object photographed by image-forming lens 21 is separated into 
three colors by the color separating optical system and converted into electric signals by each of 
solid photographic elements 22R, 22B, :\nd 22G. The color separating optical system comprises 
two pchmzaiion beam splitters 23 and 24 and two phase plates 25 and 26. Polarization beam 
sorhters 23 and 24 are confiszured identically with tlie polarization beam splitters 11 and 12 of 
above-described Embodiment 1. The polarization beam splitter on the near side of image- 
focning lens 21 is tnst polaiization beima splitter 23 and the polarization betmi spliner on the far 
side from image-forming lens 21 is second polaiization beam splitter 24. Phase plate 25 [sic: 26] 
positioned between polarization beam spiiners 23 and 24 has precisely the same coniigiiratiori as 
abovc-descnbed phase plate 13 of Embodiment 1. This phase plate is second phase plate 26. 
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Further, the phase plate positioned on the iinage-fonning leas 21 side of first polarization beam 
splitter 23 is first phase plate 25. Between first phase plate 25 and image-fonning lens 21 is 
insened a liquid-crystal plate 27 as apohirizmg plate to polarize light entering from image- 
fomiing lens 21 to ?-poiarized light. 

[0025] First phase plate 25 changes to S-poIarized Hght the 600-700 nm. or red wavelength 
component beain. of the wavelength components of Hght entering through image-fomiing lens 21 
that have been polarized to P polarized light by liquid crystal plate 27, and passes other 
waveleniitli components. A phase plaie havmg tiie characteristics indicated by tlie dotted line in 
Fig. 2 is employed. 

[0026] hi a configuration such as that set forth above, the image of an object is picked up by a 
photographic device througli an image-forming lens 21, and the direction of polarization of the 
eiitermg light is P^polanzed by liquid-cr\^s:a! plaie 27. hi first phase plate 25, just the red 
wavelcngtii component is selecuvely converted to S-polarized hght and other wavelengtii 
components pass unchanged as P-polarized light through first phase plate 25. When this beam 
then enters f rst polarization beam sphuer 23, the red wavelength component is separated irom 
the GLhcrs by polarized light separating iiim 23a and directed into solid photographic element 
22R. Onlv the bhie waveleneth comiponent of light passing 

film 23a of the ilrst polarization beam splitter is polarized to S-pohuized light by second pha.se 
plaie 26 and the green wavelength component passes unchanged as P-polarized light. This beam 
:s then diA'ided into a blue wavelength component and a green wavelength component by 
::olai':zed liaht senaraiina film 24:i of second polarization beam splitter 24, and directed into 
solid photographic elements 22B and 22G, respectively. These components arc then 
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photoelectncally converted by solid photographic elements 22R, 22B, and 22G. producing 
individual RGB color image signals. In tliis maimer, pob^ization beam spliuers caii be used to 
con-ecrly separate light even when the iticident light is divergent or convergent light. 
[0027) In the color synthesizing optical system of above-described Embodiment 1 , if a member 
identical to ihs second phase plate sho^vn in Em.bodiment 2 is provided, the direction of 
polanzation of the RGB output beams can all be identically aligned. Fitrtlier, although P- 
polanzcd light was passed and S -polarized light reflected in the polarization beam splitters of 
both embodiments, a configuration in which this is reversed and S-po!arized light is passed and 
P-polarized light rcrlected is also possible. Further, separation and synthesis are not limited to 
RGB. Not jusl three-color wavelength components, but the separation and synthesis of four or 
more differing wavelength components are also possible. In such cases, it suffices to increase d 
number of polarization beam splitters and phase plates. 
[002S] 

[Effect of the Inventionl The present invention, configured as set fonh above to be small :ind 
compact, has the effect of permitting good color reproducibility' and ex'tremely high precision 
color senaration in tlie svnthesizing of individual RGB color images, forming of color images, 
and separation of visible ligiit into the three colors of RGB. regardless of whether the entering 
light is divergent or convergent. 
[Brief Description of the Figures] 

[Fig. 1] A block diagi-ani descriptive of a projection device conllgured with the color 
svnthesi2ing and separating optical systeir. ofihe present uivenlion. 
[Fi^. 2] The polarization characteristics diagram of a piiase plate. 
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[Fig. 3] The characteristics diagram of a polarization beam splitter. 

[Fig. 4] A block diagram descriptive of a solid photographic device configured with the color 

synthesizing and separating optical system of the present invention. 

[Key to the Numerals] 

IB, iGy IR Picture tubes 

2B, 2G, 2R, 27 Liqmd-crystal plates 

3 Screen 



1 1, 12, 23, 24 Polarization beam splitter 

13, 25, 26 Phase plate 

21 image-forming lens 

22B, 22G, 22R Solid photograplnc elements 
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[0) P-S polarization rats (2) Wavelength (tini)] 




[(1) 



P-polarized light (2) S-polanzed light (?) Passing rate (4) Wavelength (niii)] 



[Fig. 4] 
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